The aim of the present study was to examine how presenteeism affects the risk of future disability pension among nursing professionals and care assistants (assistant nurses, hospital ward assistants, home-based personal care workers, and child care assistants). A specific objective was to compare health and social care employees with all other occupations. Methods: The study was based on a representative sample of working women and men (n = 43 682) aged 16-64 years, who had been interviewed between 2001 and 2013 for the Swedish Work Environment Survey conducted every second year since 1989. Information on disability pension was obtained from the Social Insurance Agency's database (2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014). The studied predictors were related to disability pension using Cox's proportional hazard regression with hazard ratios (HR) and 95% confidence interval (CI) and selected confounders were controlled for. The follow-up period was 6.7 years (SD 4.2). Results: Health and social care employees with frequent presenteeism showed a particularly elevated risk of future disability pension after adjusting for sex, sociodemographic variables, physical and psychosocial working conditions, and self-rated health symptoms. In the amalgamated occupational group of nursing professionals and care assistants, the impact on disability pension of having engaged in presenteeism four times or more during the prior year remained significant (HR = 3.72, 95% CI = 2.43-5.68).
Europe. The other main approach is to specifically focus on the productivity loss that stems from attending work while ill. 4 This focus is most common in the occupational medicine literature and among American medical scholars. 5, 6 The present study follows the first approach focus by investigating the association between attending work while ill and subsequent disability pension.
Empirical research on presenteeism has increased dramatically during the past decades. 1, 7 While more than 10 000 scientific publications can be found from the last 5 years using the search term "presenteeism," a corresponding search among texts from 15 to 20 years ago yields less than 100 publications (Google Scholar Jan 2019, https ://schol ar.google.se/). New perspectives and issues have emerged, and a number of significant approaches to understanding the phenomenon of presenteeism have been noted. 1, 8 This is true for research concerned with the causes of presenteeism as well as research that focuses on its effects. The new angles span taking into account a number of aspects, including presenteeism's associations with cultural differences, occupation, gender, age, physical and psychosocial work environments, leadership styles, irreplaceability, collegial support, supervisor support, professional roles, temporary and permanent employment, and work-family conflict. Studies that focus on consequences indicate that presenteeism may affect health negatively, and that it can be followed by reduced work ability and sickness absence. 1, [8] [9] [10] [11] [12] [13] Other studies have looked at the risks of presenteeism leading to errors, low productivity, and safety problems at work. 5, 14, 15 Some of the earliest studies of presenteeism focused on health care employees such as physicians and nurses. 2, [16] [17] [18] [19] [20] Most of these studies focused on factors specifically related to the professional role of health care personnel and on replacement difficulties (ie, impact of perceptions on how easily missed work due to sickness absence could be made up for) that may explain relatively high rates of sickness presence in these occupations. More recently, a systematic review of presenteeism among health care employees has revealed that a wider variety of explanatory factors can contribute to the prevalence of presenteeism, such as psychosocial working conditions, employment conditions, and conditions related to sickness insurance. 21 According to a Dutch study, there was also an indication that job demands and burnout exhibited a substantial longitudinal relationship with presenteeism among nurses. 22 Other studies have focused on the associations between presenteeism and financial motives, personal health, consequences for patients' health, low productivity, low quality of work, increased risk of developing health disorders, and risk of contagion for patients. 23, 24 Nurses and care assistants have been found to have an increased risk of presenteeism 2,24 as well as relatively high sick leave rates, a finding that they have in common with other health care employees. 16, [25] [26] [27] The most commonly given reason for presenteeism among nurses in Sweden as well as among other health care employees was "not wanting to increase the burden for colleagues" (57% and 52% respectively). A large proportion among health care employees also reported that they could not afford to be sickness absent. 28 When it comes to the consequences of presenteeism, a range of prospective studies have found increased risks for sickness absence, decreased self-rated health, musculoskeletal disorders, depression, depersonalization, and exhaustion in a range of occupational groups. 8, 9, 22, 29, 30 In a couple of prospective studies, Bergstrom and collaborators found an increased risk for long-term sickness absence 2 years after reporting presenteeism among different working populations. 12, 13, 31 In one of the few prospective studies on health consequences of presenteeism among health care personnel, Dellve and collaborators reported an association between presenteeism and both poor health and sickness absence in a 2-year follow-up study of health care personnel. 32 To the best of our knowledge, no prospective study has attempted to estimate the risk for disability pension, which is a common outcome of long-term sickness absence among health care employees after frequent periods of presenteeism.
The aim of the present study was to investigate how presenteeism affects the future risk for disability pension among nursing professionals and health and social care assistants. Specifically, we wanted to compare health and social care employees with a wide range of other occupations to detect similarities or differences.
| METHODS

| Study design and participants
The primary data sources were the Swedish Work Environment Surveys (SWES) and two population registers. Developed by Statistics Sweden (SCB) on behalf of the Swedish Work Environment Authority, the SWES has been conducted every second year since 1989. The surveys cover specific years and were administered to random samples of the Swedish employed population aged 16-64 years through telephone interviews and a supplementary postal questionnaire by Statistics Sweden. An official translation of the survey questionnaire into English is available at Statistics Sweden (www.scb.se). In the present study, data from 46 675 individuals from seven iterations of the surveys between 2001 and 2013 were included. The data cover a broad range of physical and psychosocial working conditions. 28 The response rate for 2001-2013 varied between 77% and 66%.
Information on granted disability pensions for the period 2002-2014 was attained from the Micro Data for Analysis of Social Insurance database at the Swedish Social Insurance Agency. In Sweden, a disability pension can be granted to persons aged 19-64 years who have been medically assessed to be unable to work due to reduced health into the foreseeable future. It can be granted for 100%, 75%, 50% or 25% of an employee's regular working hours and covers on average about 60% of the income loss. 33 Data on background factors for this study (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) were derived from The Longitudinal Database for Health Insurance and Labor Market Studies (LISA) at Statistics Sweden.
Men and women who had obtained a disability pension prior to being interviewed or during the year of the interview (n = 2993) were excluded. Of the 43 682 remaining individuals, 992 (2.27%) were granted disability pension within the 2002-2014 follow-up period. Table 1 shows the characteristics of the study group.
| Occupation (stratification variable)
The occupational category of interest in this study consists of employees in health and social care, grouped according to the 1996 Swedish Standard Classification of Occupations (SSYK96) (https ://www.scb.se/). It contains two subgroups. The first subgroup, "Nursing professionals," (n = 1665) includes nursing and midwifery professionals and nursing associate professionals (SSYK96, 223 and SSYK96, 323) with a university degree and who were working in hospitals or other health care organizations. The second subgroup, "Care assistants," (n = 5965) consists of employees in personal care and related workers such as assistant nurses (SSYK96, 513), also including hospital ward assistants, home-based personal care workers, and childcare assistants. The educational requirement for these occupations is generally upper-secondary education. For certain analyses, these two categories were merged into one category. The comparison group was comprised of all other occupations in the SWES (n = 36 052).
| Measurements
| Outcome variable
All cases of granted disability pension during 2002 to 2014, regardless of the diagnostic category, were used (n = 992). 33 No distinction was made concerning full-time or part-time disability pension in the analyses.
| Exposure variables
Data related to presenteeism were obtained from the Swedish Work Environment Survey (SWES, 2001-2013). 28 The following item was chosen as the indicator for presenteeism 2, 22, 34 : "How many times during the past 12 months have you worked, even though you really should have not worked given your medical condition?" The 4-point response scale was: Never (1), once (2), two to three times (3), four times or more (4).
| Potential confounders
Sex, age at time of interview (divided into 16-29, 30-39, 40-49, and 50-64 years), country of birth (born in Sweden or other country), and sector of employment (public sector or private sector) were selected as potential confounders. This information was obtained from the LISA database.
Data on physical and psychosocial working conditions were obtained from the SWES 2001-2013. Several methods that tested reliability and validity of each single item were used when the survey in SWES was constructed. One method was based on testing the items at work places, where the actual conditions were well known. Further, a number of validation studies were conducted, where responses to different types of items were compared. 28 The following item was chosen as the indicator of physically strenuous work postures: "Do you bend or twist yourself in your work in the same way repeatedly in an hour, for several hours during the same day?" The 5-point response scale (every day, 1 day of 2, 1 day of 5, 1 day of 10, not at all) was dichotomized closest to the upper quartile to indicate the most adverse conditions. The dichotomized response alternatives are No (≤1 day of 2) and Yes (every day).
Psychosocial working conditions included job demands, job control, and support from supervisors. The following item was chosen as an indicator of job demands: ''Do you have so much work that you miss lunch, work late, or take work home? The 5-point response scale (every day, 1 day of 2, 1 day of 5, 1 day of 10, not at all) was dichotomized closest to the upper quartile to indicate the most adverse conditions. The dichotomized response alternatives are Yes (≥1 day of 2) and No (≤1 day of 5).
The following item was chosen as an indicator of job control: ''Do you have the opportunity to determine your work One item covered support from supervisors: "Are you able to get support and encouragement from supervisors when work feels difficult?" Responses were given on a 4-point scale (always, mostly, mostly not, never) and dichotomized into Yes (always, mostly) and No (mostly not, never).
Since poor health could contribute to presenteeism and is a prerequisite for being granted disability pension, individuals' health symptoms were controlled for. The data on self-reported health symptoms were obtained from the SWES 2001-2013. Among the numerous available indicators of poor health in the survey, the three most commonly reported were selected.
The following three items were chosen as indicators of health symptoms:
"Have you experienced pain in your upper back or neck after work during the past three months?" "Have you had trouble sleeping during the last three months?" "Have you felt tired and listless during the last three months?"
The 5-point response scale (every day, 1 day of 2, 1 day of 5, 1 day of 10, not at all) was dichotomized closest to the upper quartile to indicate the most adverse conditions. The dichotomized response alternatives are No (≤1 day of 5) and Yes (≥1 day of 2).
Long-term sickness absence, at the time of the interviews (spanning 2001-2013) was defined according to the number of ongoing periods of medically certified sickness absence lasting 60 days or more, as recorded in the Swedish Social Insurance registers and obtained from the LISA database. 35 The categories are No (<60 days) and Yes (≥60 days). This item was analyzed separately. However, due to the fact that almost all individuals with disability pension had been on long-term sickness absence, long-term sickness absence was not included as a confounder in the main analyses.
| Statistical analyses
The selected participants from the SWES surveys were consecutively added to the cohort, and the follow-up period for each sub-cohort started the year after the interview (1 January 20011 January 2013). The follow-up period for the participants ended the year they reached 64 years, when they went on disability pension, emigrated or died or on December 31, 2014 (the final cutoff date), whichever came first. The mean number of years of follow-up was 6.7 years (SD 4.2). Hazard ratios (HRs) of being granted a disability pension, with 95% confidence intervals (CI), were estimated using Cox's proportional hazards regression analysis. All statistical analyses were conducted with SAS, version 9.4, statistical software (SAS Institute, Inc, Cary, North Carolina) using the PHREG procedure.
The statistical analyses were conducted in two phases. In the first phase, presenteeism, occupation, sociodemographic characteristics (sex, age as a categorical variable, country of birth), sector of employment, working conditions (strenuous work postures, job demands, job control, support from supervisors), and health symptoms were analyzed, adjusting for age as a continuous variable and year of interview (Model 1). Next, adjustments were made for all variables except health symptoms (Model 2). In the final model, health symptoms were also added to the regression analyses (Model 3).
In the second phase, the associations between presenteeism, sociodemographic characteristics, sector of employment, working conditions, and health symptoms were analyzed and stratified by occupation into the categories of nursing professionals, care assistants, and all other occupations. A possible interaction effect of the combination of presenteeism and occupation was also tested.
| RESULTS
More women than men were granted disability pension in the follow-up period, and the proportion of individuals who were granted disability pension increased with age. During the follow-up time, 2.9% of all nursing professionals received a disability pension, compared to 2.0% among the "all other occupations" group. The highest proportion was among care assistants (4.2%). Table 2 presents the HRs for future disability pension among all occupations according to presenteeism, sociodemographic variables, working conditions, and health symptoms. After adjusting for age and year of interview (Model 1), the HRs for risk of disability pension increased among individuals who frequently engaged in presenteeism (ie, 4 times or more). Further, these adjustments also led to increased HRs among care assistants, older persons, foreignborn individuals, and individuals in public employment. This was also the case among individuals reporting strenuous work postures, low job control, or low support from their supervisor as well among those reporting health symptoms such as upper back or neck pain, being tired and listless, and having sleeping problems. No significant effects of sex or high job demands emerged. Further, no significant interaction effect was found for presenteeism and occupation (1.14, 95% CI 0.94-1.38; P value = 0.1909). This means that there was no difference between the occupations in the association between presenteeism and disability pension. When model 1 was extended to include control for occupation, sociodemographic variables, sector of employment, and working conditions-the HRs that reported repeated work presenteeism were found to be high ( Table 2 , Model 2). The HRs for age, sector of employment, strenuous work posture, and low job control also remained significant. Thus, except for country of birth and support from superior, it was found that most variables had an independent association with future disability pension, although most estimates were slightly reduced. Significant effects of sex and job demands on future disability pension emerged in this model. In the final model, in which health symptoms were additionally controlled for, presenteeism was still a significant predictor of future risk of disability pension. The same was true for women, all age groups 30 years and older, public employment, low job control, reported upper back or neck pain, and feeling tired and listless ( Table 2, Model 3) . However, in this model there were no significant differences between the occupational groups.
| Stratified analyses
The importance of presenteeism, sociodemographic characteristics, working conditions, and health symptoms were analyzed and stratified by occupation. Stratified analyses were used due to the fact that health care and care work are in many ways different from other occupations. For the amalgamated occupational group of nursing professionals and care assistants, the impact of presenteeism on future disability pension was strong ( Table 3 ) after controlling for age at interview and year of interview. Being in an age group of 30 years old or older, being exposed to strenuous work postures, and reporting health symptoms were associated with elevated risks of disability pension among health care and care employees. Even after adjustment for sociodemographic characteristics, working conditions, and health symptoms, the risk estimates for disability pension were still high for both frequent and less frequent presenteeism. A high risk was particularly the case among employees over the age of 40 in health and social care. No significant effects of differences in gender, employment sector, country of birth, or working conditions on future disability pension were found among these groups.
A similar pattern of associations between presenteeism and disability pension was found among "all other occupations". Frequent presenteeism resulted in significantly elevated HRs even in the model where all confounders were controlled for. Among "all other occupations", being a woman, aged above 30, being employed in the public sector, having low job control, and having strenuous work postures, reporting health symptoms all increased the risk for future disability pension. No significant effects of country of birth or support from supervisors were found. Contrary to what one might expect, high job demands were associated with a decreased risk of future disability pension in the "all other occupations" group.
Additional analyses with "all other occupations," where long-term sickness absence was included as a potential confounder, were conducted. This did not change the main findings, but the HRs for future disability pension among those with frequent presenteeism (four times or more) were reduced by about 25% in the final model that included all confounders and long-term sickness absence (HR 2.04 95% CI 1.66-2.51).
| DISCUSSION
The aim of the present study was to analyze the relations between the risk of future disability pension and presenteeism, sociodemographic factors, working conditions, and health symptoms among nursing professionals and care assistants. All other occupations (in the SWES) constituted the reference group.
The study findings suggest that presenteeism was a strong predictor of future disability pension among nursing professionals and care assistants. Among the confounders, age was the strongest predictor of disability pension in the group of nursing professionals and care assistants, most pronounced among individuals aged 50-64 years. This indicated that old age was an independent predictor of disability pension in these occupations.
The finding that presenteeism was related to a high risk for future disability pension among health care and care employees is in line with results from a previous prospective study among employees in public health care which showed that sickness attendance increased the risk of long-term sick leave and poor work ability. 32 This indicates, as expected, not only that being granted disability pension is strongly related to sickness absence, but it also shows that frequent presenteeism may further elevate the risk of disability pension. Similar results have been reported for other occupational groups. 12, 13, 34 However, our finding of high HRs for disability pension related to presenteeism may be somewhat surprising considering that health symptoms were included in the rigorous adjustment for potential confounders.
This may be interpreted in several ways. For one, frequent presenteeism may be more common among some individuals with deteriorating health because they regard the personal financial cost of frequently engaging in sickness absence as too high. In Sweden, the first day of sickness absence is not compensated for and the income loss for the following days is about 20% of the person's regular earnings. Another interpretation is that the impetus for presenteeism may stem from the professional ideals or pressure to work in these occupations, which may increase their threshold for reporting sick-thus increasing the proportions of employees attending work with more serious health problems. This interpretation is in agreement with qualitative and quantitative studies of self-reported reasons for presenteeism, which indicated that health and social care employees share strong ideals on work ethics and health. [36] [37] [38] Many other studies have found aspects such as perceived irreplaceability, professional norms, workplace cultures, negative effects on patients, and economic restrictions on taking sick leave to underlie employees' reasons for presenteeism. 17, 20, 25, [36] [37] [38] [39] In this study, it was not possible to examine the reasons behind presenteeism. Further research is needed to elucidate the reasons for sickness absence among health and social care employees.
As presenteeism entails reduced health, it is difficult to separate well-known negative effects of reduced health from the effects of presenteeism itself. This problem exists in presenteeism studies that focus on health as well as those that focus on productivity. In the present study, even when health at baseline was taken into account, presenteeism remained as an independent predictor of future disability pension. An additional separate analysis, where long-term sickness absence was added as a confounder in the full model, showed, as expected, a reduced risk of disability pension related to presenteeism. Nevertheless, presenteeism remained an independent predictor of disability pension. The assumption that individuals with high rates of presenteeism have low rates of sickness absence is not generally true and therefore methods that include an examination of factors that could affect both sickness absence and presenteeism should be applied. 40
| Strengths and limitations
The present study has several strengths: the prospective design, the population-based sample, and the use of registry data to complement data from personal interviews. The number of interviews was large and based on representative samples with satisfactory response rates. Information on disability pension was obtained from high-quality national registers. Since poor health could contribute to presenteeism and is a prerequisite for being granted disability pension, individuals' health symptoms were controlled for. The present study also has limitations. There was no information available on changes that might have occurred in the work environments during the follow-up time. Also, the fact that all exposures and confounders were measured at least 1 year ahead of the outcome was likely to have reduced some of the problems related to causal interference. Another potential limitation was that self-reported health symptoms were assessed at the same point in time as presenteeism and working conditions. This may have affected individual responses in that those who had health problems may have been more likely to notice the negative aspects of their physical or psychosocial working conditions-and those who reported frequent presenteeism may have been more likely to report poor health.
| CONCLUSIONS
The study suggests that presenteeism is an independent predictor of future disability pension among nursing 
